INTRODUCTION
We are concerned here with the existence of stationary points of a variational functional 03A8 relative to the class iF c LP of all rearrangements of some fixed function fo in an LP space. The existence of maximizers for convex ~I' was studied by the author [5] . A particular convex ' was studied by McLeod [10] using different methods; he obtained an existence theorem for maximizers, and both existence and non-existence results for minimizers, according to the choice of fo.
The main result of the present paper is a version of the Mountain Pass Lemma for a convex 03A8 relative to F. In addition we prove a result on the existence of maximizers and minimizers without the assumption of convexity.
We apply our results to a problem on steady 2-dimensional ideal fluid flow confined by a solid boundary. The functions in ~ then represent possible configurations of a specified distribution of vorticity in the fluid, and the functional 03A8 represents kinetic energy. The principle that stationary points of ~' relative to ~ represent steady flows is a modern formulation, following Benjamin [3] , of Kelvin's ideas [9] ; Arnol'd [2] has given the general principle for unsteady flows. We consider flow in a dumbbell-shaped region and prove, for a suitable fo, the existence of at least four solutions; two of these are local maximizers for '11 , one is a minimizer, and one is constructed by the Mountain Pass Lemma. The existence of multiple solutions in a region of this shape was envisaged in Kelvin's paper. Dumb-bell-shaped regions have also been shown by Schaeffer [15] to yield nonuniqueness for a somewhat different variational problem arising in plasma physics.
The plan of the paper is as follows. In Section 2, by way of preliminaries, we study properties of the set ~ and of its weak closure ~ , and study the maximization of linear functionals relative to ~; this foreshadows the prominent role played by convexity in the theory. The [8] ; one proof that is valid in a general measure space is given in [5] . The author [5] proved (ii) and (iv), and Ryff [12] proved ( iii) . LEMMA [5] , but the proofs given here are clearer. LEMMA 2.13. -Let C be a convex set in a real vector space X, let x* and y* be linear functionals on X, let I be a real number and suppose there exist xl and x2 in C such that x* (xi) I x* (x2). Suppose xo E C is such that y* (x) _ y* (xo) for all x E C satisfying x* (x) = I. Then there is a real number ~, such that xo maximizes y* + ~. x* relative to C. (ii) If v* is a maximizer (resp. minimizer) for 03A8 relative to F then v* maximizes (resp. minimizes) ~ . , ~' (v*) ~ relative to ~ .
(iii) if U is a strong neighbourhood of v* relative and if 'l' {v) ~' (v*) (resp. >_ ) for all v E U, then v* maximizes (resp. minimizes) ( (ii) Let 
